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LAKE LOMA ALGAE CONTROL PLAN 

1 EXECUTIVE SUMMARY 

THE PROBLEM 

Lake Loma is a 23-acre lake located in the Seven Lakes area of 

Snohomish County. The lake provides opportunities for 

swimming, fishing, boating and aesthetic enjoyment. It also 

supports a diverse array of aquatic life. Unfortunately, the lake 

suffers from excessive phosphorus pollution which causes:  

¶ Low water clarity  

¶ Low dissolved oxygen levels that stress fish 

¶ Chronic excessive algae growth including frequent  
blooms of toxin-producing blue-green algae 

THE EFFECT 

Toxic algae blooms make the lake unsafe for residents, anglers, 

swimmers. The lake has been frequently posted with recreational 

advisories. The liver toxin, microcystin, is the most prevalent 

toxins with detections of over 12 times the sǘŀǘŜΩǎ ǊŜŎǊŜŀǘƛƻƴŀƭ 

guidelines. Even when not toxic, excessive algae leads to lower 

water clarity and depressed dissolved oxygen. The high 

phosphorus pollution has led the WA State Department of 

Ecology (Ecology) to list the lake as άƛƳǇŀƛǊŜŘέ. Collectively, these 

factors have the potential to reduce property values. 

IDENTIFYING SOLUTIONS 

In 2018, Snohomish County Surface Water Management (SWM), together with the Lake Loma community, 

began the algae control plan project. The project goal is to determine 1) the major sources of phosphorus 

pollution 2) the best alternatives to reduce pollution and 3) the Lake Loma communityΩǎ ǇǊŜŦŜǊǊŜŘ 

alternative. The project is funded by SWM and a grant from Ecology. 

TOXIC ALGAE BLOOMS AT LAKE LOMA 

ALGAE BLOOM ON LAKE LOMA SHORELINE 

RECREATIONAL ADVISORY FOR TOXIC ALGAE 

POSTED AT LAKE LOMA BOAT LAUNCH 
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PHOSPHORUS SOURCES 

An estimation of the main phosphorus sources were developed based on an analysis of historic 

data, year-round monitoring of the lake, and sediment cores of the lake bottom. The key sources 

include:  

¶ Stormwater Runoff ς Residential pollution from pet/animal wastes, fertilizer, and dirt is 

carried into the lake by runoff when it rains. Runoff accounts for 25-38% of the annual 

pollution.  

¶ Groundwater ς The lake is largely fed by groundwater which contributes from 14-42% of 

the total phosphorus pollution each year. The pollution coming from groundwater largely 

depends on the level of contamination from septic systems which is difficult to accurately 

measure.  

¶ Lake sediments ς Pollution builds up from runoff and groundwater in the lake sediments 

and is recycled back into the lake each year, comprising 29-43% of the annual pollution to 

ǘƘŜ ƭŀƪŜΦ ¢ƘŜ ƭŜǾŜƭǎ ƛƴ [ƻƳŀΩǎ ǎŜŘƛƳŜƴǘǎ ŀǊŜ ǾŜǊȅ Ƙigh and likely stem from a 1950s fish 

fertilization program.   

RECOMMENDED ALGAE CONTROL PLAN  

The recommended plan includes three elements described in the table below. These three 

elements will meet the project goal of preventing toxic algae by addressing the main phosphorus 

pollution sources. The three elements were identified as the most effective and affordable 

methods to meet the plan goals.  

PLAN 

ELEMENT 

SOURCE 

ADDRESSED 

DESCRIPTION 

Element 1: 

LakeWise 

Program 

Stormwater 

Runoff 

LakeWiseΣ /ƻǳƴǘȅΩǎ ƻǳǘǊŜŀŎƘ ǇǊƻƎǊŀƳ ǘƻ ƘŜƭǇ ƭŀƪŜ ŀǊŜŀ ǊŜǎƛŘŜƴǘǎ 

prevent phosphorus pollution from lawns, yards and septic systems. 

Residents can complete a voluntary checklist of actions to have their 

property LakeWise certified. LakeWise supports residents through 

educational workshops, site visits, and technical resources. 

Element 2: 

Septic 

Savings 

Program 

Groundwater A septic savings program is designed to help residents regularly maintain 

septic systems which can otherwise pollute groundwater. Lake Roesiger 

has a successful program with the PUD where residents pay for septic 

care as part of their water bill. The plan calls for exploring this program 

as an option for Loma or the larger 7-lakes area. 

Element 3: 

Alum 

Treatment 

Lake 

Sediments 

Alum is a chemical that permanently binds phosphorus in the lake 

water and sediments so it is no longer available to fuel algae 

growth. Commonly used in drinking water treatment, alum is safe 

for lake users and wildlife when applied properly. Options for alum 

timing include:   

Å Option 1 - Large Initial Dose: Apply the full dose in one initial 

treatment followed by a smaller treatment every 5-10 years 

depending on new pollution levels.  
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EXPECTED OUTCOMES 

Fully implementing the plan over the long-term will benefit the health of Lake Loma. The alum 

treatments will significantly reduce phosphorus resulting in less frequent and intense algae 

blooms. Lake recreation will benefit from the reduced risk of exposure to toxic blooms. Dissolved 

oxygen levels will increase benefitting aquatic life. Water clarity will also improve which is typically 

associated with higher property values. Higher clarity may also lead to increased aquatic plant 

growth in deeper areas of the lake. Pollution prevention by implementing Elements 1 & 2 will 

increase the longevity of alum treatment and reduce the frequency and scale of any future 

treatments.  

COSTS AND FUNDING  

The estimated costs of each control plan element are outlined in the table below and is provided 

in a 10-year timeframe. The funding required to implement the recommended Algae Control Plan 

will require a long-term financial investment by the Lake Loma community. Funding assistance 

from grants can help alleviate this financial burden. The most promising grant is the Department 

of Ecology Freshwater Algae Control Program grant which provides $50,000 maximum awards 

with a 25% local match. Options for raising local funds include: 

ü Creation of a lake association with voluntary local fund collection 

ü Formation of a Lake Management District (RCW 36.61) 

ü Authorization of a lake property assessment through an extra Surface Water Service 

Charge designated for phosphorus reduction activities at Lake Loma 

ESTIMATED COSTS OF LAKE LOMA RESTORATION IN 2019 DOLLARS  

9ƭŜƳŜƴǘǎ Year   1 Years 2 - 9 Year 10 10-Year Total 

Element 1: LakeWise currently funded by Snohomish County SWM 

Element 2: Septic Savings Program unknown administrative costs 

Element 3: Alum Treatmenta, b  

Option 1: Large Dosec $244,000 $9,500 $151,000 $471,000 

Cost per parceld $2,773 $108 $1,716 $5,352 

Option 2: Multi-Year Dose  $141,000 $35,000 $45,000 $466,000 

Cost per parceld $1,602 $398 $511 $5,295 

a. Year-round lake monitoring has an estimated annual cost of $9,500. A portion of monitoring costs may be covered 
ōȅ /ƻǳƴǘȅΩǎ ǾƻƭǳƴǘŜŜǊ ƭŀƪŜ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ pending annual budget approval. 
b. A $10,000 sediment core analysis is included for both options in year 10 (used to assess future treatment doses). 
c. A repeat alum treatment will likely be required in 5 to 10 years. The costs is included in year 10 and is based on 
applying half of the original dose. The actual dose will depend upon on the sediment core analysis.  
d. Estimated cost based on 88 lake shoreline parcels. 
 
 

Å Option 2 ς Multi-Year Dose: Apply half of the full dose in year 

one and spread the remaining over 10 years to neutralize new 

pollution and extend treatment longevity (recommended by 

County). 

Both options will need year-round lake monitoring to assess 

ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀƴŘ ŀŘŀǇǘƛǾŜƭȅ ƳŀƴŀƎŜ ŦƻǊ ǘƘŜ ƴŜȄǘ ȅŜŀǊΩǎ ǘǊŜŀǘƳŜƴǘΦ  
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NEXT STEPS 

The goal of this plan is to provide the community with a road map for reducing toxic algae. The 

lake community will now need to collectively decide if the benefits of the implementation plan 

are worth the required financial and time investment. The recommended next steps are for 

volunteers from the Lake Loma community to form a lake restoration committee. The committee 

could review the plan and propose a path forward to the broader community for their approval. 

Essential decision points to decide would include: 1) plan elements to implement 2) preferred 

funding alternatives 3) timeline and 4) implementation roles. While this may seem like significant 

effort, other local lake communities have successfully navigated this process to achieve 

improvements in the health of their local lake. 

 



Lake Loma Algae Control Plan                         January 2020 

12 | P a g e 

2 PROJECT BACKGROUND 

2.1 STUDY AREA  

Lake Loma is a 23-acre lake located in the seven lakes area in northwest Snohomish County. The 

lake is relatively shallow, with a maximum depth of 8.5 meters (28 feet) and an average depth of 

3.4 meters (11 feet). The lake is fed primarily through groundwater, but several small ditches drain 

into the lake during the rainy season. Lake Loma is the first in a four-lake chain. A small outlet on 

the west side drains to Lake Crabapple, which flows to Lake Goodwin and Lake Shoecraft and 

ultimately into Tulalip Bay.  

Lake Loma supports swimming, fishing, boating, aesthetic enjoyment and wildlife habitat. Once 

called Cranberry Lake, Lake Loma is naturally a small bog lake. The lake area was developed in the 

ŜŀǊƭȅ мфрлΩǎ ŀƴŘ ƛƴŎƭǳŘŜǎ ǊŜǎƛŘŜƴǘƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊƻǳƴŘ ǘƘŜ ŜƴǘƛǊŜ ƭŀƪŜ. Today there are 

approximately 70 single family homes on the lake shoreline. There is a Washington State 

Department of Fish and Wildlife public boat launch on the northeast shore. The watershed (the 

area draining to the lake) covers 190 acres (Figure 2-1). Rural development in the northern 

watershed transitions to high density residential development around the lake. Forests span the 

southern portion of the watershed, though some of the area has been logged in recent years. 

2.2 PAST LAKE MANAGEMENT 

Lake Loma has a history of being managed for rainbow trout. In 1952, the Washington 

Department of Game rehabilitated the lake to have more favorable stocking conditions for 

rainbow trout by removing undesirable fish. (Menasveta, 1961). In efforts to increase fish 

production and raise the pH, the Department fertilized the lake from 1955 ς 1958. The lake was 

fertilized on 16 occasions with different materials including: oyster shells, crab meal, hydrated 

lime, ammonium phosphate and muriate potash. MonitorinƎ ǎƘƻǿŜŘ ǘƘŀǘ ǘƘŜ ƭŀƪŜΩǎ ǘƻǘŀƭ 

hardness and alkalinity temporarily increased from these efforts (Menasveta, 1961). 

2.3 LAKE LOMA WATER QUALITY HISTORY 

[ŀƪŜ [ƻƳŀ Ƙŀǎ ōŜŜƴ ǊŜƎǳƭŀǊƭȅ ƳƻƴƛǘƻǊŜŘ ǎƛƴŎŜ мффн ōȅ {ƴƻƘƻƳƛǎƘ /ƻǳƴǘȅΩǎ ǾƻƭǳƴǘŜŜǊ ƭŀƪŜ 

monitoring program. The lake has very low water clarity with a 1992-2016 summer average of 1.4 

meters (4.6 feet). There was a statistically significant trend of declining water clarity over that 

monitoring period. One reason for the low water clarity is the naturally dark color of the lake from 

the dissolved humic compounds from surrounding wetlands.  
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FIGURE 2-1: LAKE LOMA WATERSHED 

 

 PHOSHPORUS 

The long-term average total phosphorus concentration (TP) in the epilimnion (upper waters of 

the lake) is 33 µg/L (Snohomish County, 2017). The values vary from year to year and there is no 

statistically significant trend over time (Figure 2-2). In comparison to other Snohomish County 

lakes, Loma has the fourth highest phosphorus concentrations in the epilimnion (Figure 2-3). The 
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long-term average total phosphorus concentration in the hypolimnion (bottom waters of the lake) 

is 68 µg/L and are somewhat variable from year to year (Snohomish County, 2017). 

The high phosphorus concentrations in the lake have caused Lake Loma to be listed as impaired 

by the State Department of Ecology (Ecology, 2018). Developing a list of impaired waterbodies 

(called the 303d list) is a requirement of the Clean Water Act. The listing is based on summer 

epilimnetic phosphorus concentrations exceeding the action level of 20 µg/l for lakes in the Puget 

Sound lowlands.  

FIGURE 2-2: 1996-2017 AVERAGE TOTAL PHOSPHORUS (TP) CONCENTRATIONS  IN THE 

EPILIMNION AND HYPOLIMNION 
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FIGURE 2-3: EPILIMNION AND HYPOLIMNION PHOSPHORUS CONCENTRATIONS FROM LAKE LOMA 

IN COMPARISON TO OTHER SNOHOMISH COUNTY LAKESς NOTE THE LOGARITHMIC SCALE 
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 ALGAE 

High levels of phosphorus in the lake can cause persistent problems with aquatic plant and algae 

growth including potentially toxic blooms of blue-green algae (Figure 2-4). Chlorophyll a is one 

measurement that indicates the amount of algae in the water column. The long term (2002-2016) 

summer average chlorophyll a concentrations is 13.2 mg/L (Figure 2-5) (Snohomish County, 2017). 

In comparison to other lakes, the summer average is moderate ( 

Figure 2-6). However, individual chlorophyll a results measured as high as 70 mg/L. This is one of 

the highest measured concentrations in area lakes and indicates an intense algal bloom. 

 

FIGURE 2-4: TOXIC ALGAE BLOOMS AT LAKE LOMA 

Caution Sign at boat launch (July, 2009) Thin blue-green algae scum (February, 2016) 

 Heavy blue-green algae in water (April, 2010) Thick blue-green algae scum (April, 2017) 

















https://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-200


































































































https://apps.leg.wa.gov/wac/default.aspx?cite=246-272A-0270










https://www.sos.wa.gov/_assets/charities/training/starting-a-nonprofit-pdf.pdf
https://www.sos.wa.gov/_assets/corps/washington-nonprofit-handbook-2018-edition.pdf
https://www.sos.wa.gov/corps/nonprofitcorporationsonlineandpaperregistration.aspx




https://snohomish.county.codes/SCC/25.20.050
https://snohomish.county.codes/SCC/25.20.050




http://water.usgs.gov/nawqa/nutrients/pubs/circ1350
https://snohomishcountywa.gov/DocumentCenter/View/65795/1986_Seven-Lakes-Water-Quality-Analysis-And-Management-Plan
https://snohomishcountywa.gov/DocumentCenter/View/65795/1986_Seven-Lakes-Water-Quality-Analysis-And-Management-Plan


http://alliance-primo.hosted.exlibrisgroup.com/UW:all:CP7195981330001451
http://alliance-primo.hosted.exlibrisgroup.com/UW:all:CP7195981330001451
http://www.nesc.wvu.edu/pdf/WW/publications/pipline/PiL_SU13.pdf


https://aslopubs.onlinelibrary.wiley.com/doi/pdf/10.4319/lo.1971.16.2.0437
https://snohomishcountywa.gov/1079/Urban-Drainage
https://snohomishcountywa.gov/DocumentCenter/View/14925/2012-Ketchum-Algae-Control-Plan-PDF
https://snohomishcountywa.gov/DocumentCenter/View/14925/2012-Ketchum-Algae-Control-Plan-PDF
Snohomish%20County.%20
Snohomish%20County.%20
https://snohomishcountywa.gov/DocumentCenter/View/17888/Loma-update_2016
https://snohomishcountywa.gov/DocumentCenter/View/17888/Loma-update_2016
https://snohomishcountywa.gov/1126/Volunteer-Lake-Monitoring
https://fortress.wa.gov/ecy/publications/documents/1303031.pdf
https://fortress.wa.gov/ecy/publications/documents/1710020.pdf
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